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College Recruiting Program 


(R. J. Horn, Jr., W. A. Kates) (UNCUSSIFIHJ) 

The first-phase college trips have now been completed. Second- 
phase trips—for the presentation of technical talks and interviewing— 
are beginning. Arrangements for these will be coordinated through the 
Personnel Advisory Conndttee and will Involve greater participation by 
other Divisions. 


The Personnel Advisory Committes is composed of representatives 
from Divisions 2, 3> U, 6, and 7; J. W. Forrester and H. M. Hubbard are 
chairman and vice-chairsian, respectively. A representative of the Per¬ 
sonnel Office is a member of the Cosmittee ex officio. The functions of 
the Conmdttee are to consider personnel policies and procedures and to 
provide Division assistance to the Personnel Office where needed. 


periodi 


The following is a list of the trips made during this biweekly 
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Repreaentative 

College 

Date 

D. Brown and J. Ooodanough 

U. of Oregon 

Ih Feb. 


Oregon State 

15, 16 Feb 


Read 

17 Fob. 

W. Lone and F. Ryder 

Montana State 

Ut Feb. 


D. of Idaho 

16 Feb. 


Waahington State 

17 Feb. 


Qonsaga D. 

16 Feb. 

S. Hanbar 

Clark D. 

17 Feb. 

F. Heart 

UCU 

18 Feb. 


use 

21 Fab. 


California Tech 

21 Fab. 


use 

23 Feb. 


U. of California 

2U Feb. 


California Tech 

25 Feb. 

H. Boehmer and C. Orandy 

New Mexico U. 

23 Feb. 

R. Walquiat 

California Tech 

2U, 25 Feb 


(C. C. Orand/} (UNCLASSITia)) 

Hjr actlrltlaB in connection with the college recruiting progran 
have been turned over to nrancls Oarth and Uoaer Peteraon of Group 6l. 

The outline of the technical talk prepared by F. Heart, Dr. H. Boebaer, 
and nyself is being prepared for dlsti^bution. 


(W. J. Canty) (UNCUSSIFIffi) 

On 2U February 1955 I gare a talk on the aubject of "Digital 
Coaqjutara" before the Boaton Collage Chapter of Sigma Pi Sigma 
(Phyalca Honor Society). Thla waa given aa a part of the Lincoln Labora¬ 
tory recruiting program. 


(D. R. Brown, J. B. Ooodenougb) (UNCLASSIFIS)) 

I>urlng the waeka of 7 and lit February we Tiaitad the Univaraity 
of Waahington, the UniTeraity of Oregon, Oregon State Univaraity, and Reed 
Collage. Four lecturaa ware given, contact waa renewed with k«y profeaaora, 
and Btudenta ware interviewed. In Seattle advartlaamenta of Lincoln Lab¬ 
oratory Job opportunltlea ware placed in the daily paparai thin reaultad 
in many inquirlea, but only a few were at all qualified for the work. 

The iaaMdiata fruit of the trip will probably be reduced to four oandl- 
datea for Qroup 6l| a pmfeaaor at Reed College and an inatructor at the 
Univeraity of Waahington are intereatad in aummer employment. 
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I - SYSTEM TEST k PULIOINO 


1,1 Air Defense 

1.1.2 Cape Cod Sjratee Operation 

(C. A. Zraket) (CON7ISE3ITIA1,) 

Three formal deeonetratlona of the Cape Cod System were held 
on l5f l6, and 17 Pebruary. Mmbers of the Air force, Kawy, Vestem 

Rlectri.c, IBM, and o^her agencies attended. Simulated Interceptors were 
used in all tests. 

An InformAl demonstration was conducted for Qen. Powers of ABBC 
and his staff on 2U February. This was a liwe test. 

The quality of Mailc X data ijqiroTed significantly during the 
week of 21 February after modifications were made to the equipment at 
S. Truro by Croup 23. good Interceptions were conduct^ on Tuesday 
and Thursday of that week. The remaining interceptlona that were atteaqjted 
were aborted because of aircraft equipment failures. 

Liaison with A. Bark of Dlwlsion 5 has been initiated for the 
purpose of planning Jamlng testa against the Cape Cod System. 

SosM thou^t has been glwen with other members of the group to 
planning a schedule for the programming for the AN/F8Q-7. An attei^t is 
being made to determine as closely as possible the manpower and time re¬ 
quirements for this job. 


(V. Vecchia) (OONFIBENTIAL) 

hr min 


Total Assigned Time 



122 

Extra Assigned Time 

hr 

min 


Analysis 

9 

35 


Tracking 

22 

10 


Weapons Direction 

25 

30 


Raydlst 

6 



Equipment Check 

6 

05 


Mark X 

1 



System Operation 




TOTAL 

115 

55 


Time Oiren 63U5 

3 

25 ^ 

hr min 

Time Oiren Systems 

1 

50 , Total 

SO\y\w^ Total 

115 55 

Time Loot Computer 

3 


(malfunction) TOTAL 


oaxin) TOTAL 


n n fitrn i II Tim 
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(W. F. Harris) (CONFIQENTIAL) 

Ourlng the past 2 weeks I successfully conpleted the prograa- 
■ing requested by Oroup 31 and an now taking the 199l Cape Cod System 
faalllarlsatlon course. 


(E. Bedroslan) (COHFIDBITIAL) 

At present I an working on the association progran which is 
part of the systen-slnulation progran. I expect to check out the associ¬ 
ation progran during the next biweekly period. 

I an also attending sons of the lectures given In the 19^ 
Cape Cod System familiarisation progran. 


(A. £. Budd) (CONFIDENTIAL) 

I have resumed work on the data-reduction progran to compare 
tracking accuracy of the 19514 Cape Cod S|ysten with Baydlst tracking. 

Also I have been attending sone of the lectures given by 
Oroup 6l personnel on the 195U Cape Cod System familiarisation program. 


(S. Nanber) (CONFIDEirriAL) 

I spent some tine correcting and documenting the Cape Cod 
System tracking progran. 


(R. Smith) (CONFIDENTIAL) 

The 195U Capa Cod Equipment Notebook was Issued to the inter¬ 
ested Group 6l personnel! other copies were given to the Air Force 
personnel. I an working on an addendun to the notebook to keep It up to 
date. 


t 


(H. Frachtman) (CONFIDfENTIAL) 

Work la progressing mMothly with the Test Program Section on 
specifications for the data-generation progran. 

An M-note describing the recording program for the Cape Cod 
System Is being prepared. 

(0. T. Conant) (UNCLASSIFIS)) 

1 completed annotation of sittMti^j^splay 1-2. the light-gun 
interpretation program. 1 hope to oqHOMe^ftow diagrams soon for all my 

programs. ^ ^ mm _ 
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(B. Stahl, A. Kathiasen) (CONFIDENTIAL) 


A Modification of the Raydlst conrersion program to read in 
height and lane-connt sero corrections is giving trouble. Homver, If 
these are Inserted manually, the program does convert correctly. Some 
trouble exists in incorrectly prepared data tapes. These will have to be 
edited before being converted. 


A parameter to the program to find range and asinuth from a 
given point has been written by B. Stahl at the request of E. Rawson of 
Group 2U. This has been partially checked out. 

Memorandum 6M-2776-1 by A. Nathlasen, giving the coordinates 
of significant points in the Cape Cod System, has bean issued. 


f 

i 

1 




i 


(D. L. Bailey) (CONFIDENTIAL) 

I have concluded my work on the tracking programs for the 
I95J4 Cape Cod System; in the future I will be available for consultation 
on problems related to these programs. 


(R. Davis, A. Smalley, P. Dolan, A. HIU) (CONFIDENTIAL) 

Test Coordination Sub-Section scheduled three Raydist orien¬ 
tation, one Mark X, one equipment-confirmation, and three demonstration 
teats. A track-accuracy test was scheduled but converted to a training 
accuracy test for a special demonstration. 

One Raydist and the Mark X test were cancelled because Mark X 
was operationally unsatisfactory. One Raydist was cancelled so that the 
computer time could be used to check Hark X equipment and performance. 
Satisfactory results were obtained from the one Raydist conducted. 

The equipment-confirmation test showed that the Mark X was not 
operationally satisfactory for good interception control. This cancelled 
all aircraft scheduled for the first day's demonstration, which was con¬ 
ducted as a completely simulated demonstration. 

Five strike aircraft were flown for the second demonstration. 
All interceptors were simulated because of Mark X unreliability. Weather 
cancelled aircraft for the third demonstration. This was conducted by 
utUiaing the Ampex tape containing the five strike aircraft flown on the 
previous dgy. Interceptors and supplemental strike data were simulated. 

The two Raydlst-equlpped strike aircraft scheduled for the 
track-accuracy test were flown for the special desuiiiatratlon. Four Inter¬ 
ceptor sorties were utilised. Only one Interc^l^-yi^lr satisfactory because 
of Mark X failure, weather and radio 
Raydlst-equlpped aircraft it was dete 
siatent fi^ key point to key point. 


dlfflcult^sN In flying the two 




Raydist tracking was con- 
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1.1.3 lD-1 Progr—Ing 

(C. C. Grandsr) (CONFIOENTUL) 

The BtAff of th« Weapons Direction Subsection have been as¬ 
signed responsibilities in the foUowing areas: 

P. Vance - weapons asslgznent and direction 

E. NcEToy - height finding 

0. Conant - point-defense weapons 

A. Chandler - Intercept direction 

These indlTldoals together with ^jrself are preparing preliainary oper¬ 
ational specifications for the related areas of the ZD-1 System. Consider¬ 
ation is being giwen to prerions work by other staff members, and the 
specifications will be circulated for coMaent when fully prepared. 

DlTislon 6 Memorandum 6N-3399, "NasMnclature for XD-1 Console 
Labels,* has been prepared and issued. The nomenclature agrees with that 
used in the draft of the "Joint Operational Plan* (SACX System) or accepted 
wariations thereof. 


(P. F. Oucker) (CONFUEHTIAL) 

Documentation for the digital-display program in the 19% Cape 
Cod System is now complete. Since 23 February I have been studying the 
monitoring function for XD-1. IXirlng the next biweekly period I plan to 
gather rough notes for operational specifications on monitoring. 


^ (0. Latimer) (COKFIDENTIAL) 

I have been gathering information to revise the Memorandum 
6M-3076 ("Program and Storage Organisation For 19% Cape Cod Tracking 
Program"), and I have been studying the over-all organisation of the Cape 
Cod System Program. 

I am also checking out indoctrination programs. 


i 


(K. McEvoy) (CONFIDENTIAL) 

I have spent some time modifying the sta^^over program in 
order to have it operate correctly with the recordid^^rogram. The major 
part of time has been spent doing prellminar]^^yd» for ZD-1. 1 have 

been reading the SAGE maniMla and literature oo^hslght finding, 

- C 0 N m i t N T IU- 
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(P. R. Vance) (CONPIDBITUL) 


The past 2 weeks hare been'.devoted to obtaining background 
Information concerning the weapons-dlrectlon problem In the XD-1 System, 
attending the CCS familiarisation lectures, and studying the XD-1 training 
problems. 


i 

I 


I 

I 


1 , 


4 




f 


j 

'i 


t 
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(F. Garth, S. Hauser) (CONFIDENTIAL) 

Ve are at present concerned with two problems relating to the 
design of a manual-Inputs system and to equipment specifications for this 
system. Ve are seeking to determine the following: 

1. What Is the latest and most authoritative estimate of the 
number and kinds of manual-input sources for Subsector 17 

2. What Is the expected rate of card output from each 026 card 

punch? 


To answer the second question we have progressed in the tests 
described in our previous Biweekly Report and expect to attain concrete 
results within the next month. 

The results of our inquiry Into these two questions will be 
contained In a memo on the subject of manual-inputs system and equipment 
requirements. 


(V. E. Ball, Jr.) (C0NFI1£NTIAL) 

For the past 2 weeks aqr time has been divided between back- 
grotind reading on the ZD-1 System and attendance at 195U Cape Cod System 
lectures. Attendance at these lectures will continue to receive t^ pri¬ 
ority during the coming biweekly period. 


(L. B. Collins) (CONFIDENTIAL) 

I am now checking out a utility program for the 1951* Cape Cod 
System designed to display any 200 (octal) storage registers as alpha- 
numerical Instructions or octal constants. I am also attending the course 
on the 195ii Cape Cod System. 


(D. L. Bailey) (CONFIIWTIAL) 


I am beginning to consider alr-survelllanee.nroblems in the 
XD-1 Experimental SAGE Subsector. The Initial goal Is'w operational 
specification for those functions related to radar-^W'uput and auto¬ 
matic tracking programs. 
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(H. Benington, A. Chandler) (CONFIDmiAL) 

Consolidation of the final 195L Cape Cod ^stero weapons- 
direction program was cooipleted during this biweekly period. This program, 
which contains about 19,000 instructions and constants, contains the fol- 
Icwing functions: 


I 


Digital display 
Situation display 
Becording 
Utility 

Master control and timing 
Weapons assignment 
Intercept direction 
Antiaircraft liaison 
Height 

Identification 

Simulation 

otart-orer 

Geography 

These functions are performed by 39 subprograms which were written, checked 
out, and documented by 20 prograaners during the past year. During the 
first week of the next biweekly period, the coaqilete records will be trans¬ 
ferred to C. Zraket. After this time, we will dewote our full time, except 
for occasional consultation, to R. L. Walqulst's XD-1 Section. 



(F. Brooks) (CniFIDQlTIAL) 

A few trial programs have been written in ID-1 code for each 
of the following functions; track sorting and correlation, diYiding the 
Subsector into either strips or boxes, and conrersion of fine-grain data, 
by sereral different methods, for each program, accuracy, arerage time 
required, and storage space required haye been estimated. 


(C. Oaudette, R. Oildea, S. Knapp, J. Tienger) (COKFIDOITIAL) 


Recently it has cone to our attention that the lEN accounting 
machine type h02, now installed in the Card Room, is inadequate for our 
needs. The principal reasons for this are: 


1. There are only b3 alpha-numeric printing positions on 
the li02. 

2. The U02 will not list any special characters, which are 
yeiy useful in program listing. 
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If the liO? ie replaced by an IBN type k07, then 120 printing 
posltlone which will print all characters will be arallable. Purtherwore, 
the lt07 and the ZD-1 716 printer hare basically the same plugboard. An 
inter-office memo containing our reconnendatlons baa been submitted to 
R. L. Walqulst. 

The binary punching, binary-octal card input, and tracing of 
in-out instructions programs hare been coded. They will be checked out 
on the IBM 701 in New fork City. Some thought has been given to improve¬ 
ment of the methods of approximating trlgoncmetric functions by subroutines. 


(I. Basel) (CONPIDENTIAL) 

During the past biweekly period, 1 spent part of the time 
reading the SAGE reports and background material on ID-1. The remainder 
of the time was spent in completing the flow diagrams for the situation- 
display programs for CCS 5U. 



l.l.U SAGE Planning 

(J. A. Amow) (OONFIIXNTIAL) 

H. Bramson of Hughes Aircraft was at the laboratory on 2k Feb¬ 
ruary to discuss a number of questions concerning the integration of the 
F-102B with NI-1179 in the SAGE environment. Tentative plans were made to 
continue such meetings in the future so that a Joint technical plan for 
use of the F-102B can be written by Lincoln and Hughes. 

I attended a meeting with Sherman, Davenport, and Qranlund of 
Division 3 at the General ELectric Company in Syracuse to discuss ways of 
using the O.E. data link modified to a time-division system in the SAGE 
System. A meeting with BTL was held on 25 February to discuss possible 
modifications to the discrete-address link. 


(H. Peterson) (CORFlDOmAl) 

I have formed a tentative list of DID slots for the SAGE System 
which is now being reviewed by the ZD-1 people. I have also started con¬ 
solidating the needed basic displays for the purpose of assigning display 
bits. 


(W. Lone) (CONFIDENTIAL) 

H. Seward, H. Kirshner, and I attended a meellj 
American Telephone and Telegraph Company, 195 Broadwur)^e^ 
on 2L February for the purpose of discussing a gnMHhaiy 
posal for Combat Center communications. 


ling at the 
■ew fork City, 
Tj ADBS-BTL pro- 
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(J. J. Cahill, Jr.) (CONFIDENTIAL) 

I haTe spent most of this period preparing notes and charts 
for two talks I am giring in the SAGE familiarisation program currently 
being conducted by Group 6l. The talks will be on AA guidance in the 
1951) Cape Cod System and on point-defense weapon systems. 

I am reconsidering the target-battery STalnatlon program that 
I have written to see what can be done without undue complication to 
counter the effects due to the bias in favor of targets with low track 
numbers, which currently exists when the number of targets exceeds the 
number of batteries. When this problem is resolved, I shall proceed to 
code the program for XD-1. 

(A. 0. Favret) (CONFIDSITIAL) 

On 21 February I visited the Raytheon Missile and Raxlar Di¬ 
vision in Bedford and discussed the Hawk missile project. This visit is 
reported in 6M-3395. 

(H. Seward) (CONFIDENTIAL) 

A list of operational functions which have been considered, 
although not specified, for the SAGE System was compiled end forwarded 
to J. Jacobs for inclusion in 6 M- 339 I, "Increase in AN/FSQ-7 Auxiliary 
Memory.” Assistance in editing this note was also given. 

A meeting to discuss external communications requirements for 
the Combat Center was attended by representatives of ADKS, tell Telephone, 
and A.T. & T. in New Tork, 21) February. R. Inticlcnap, W. Lone, H. Klrshner, 
atkt I represented Lincoln. 

Steps are being outlined to obtain a reliable estimate of 
SAGE computing-time requirements. 


(A. R. Shoolman) (CONFIDENTIAL) 

I have nearly completed preparation of the draft of 6N-3330, 
tentatively entitled "Auxiliary Console and Wing Unit Equipment Allocation 
and Layout for AN/FSQ-7 Direction Centers," to be issued during the week 
of 26 February 1955- 


(W. S. Attrldge, Jr.) (OONFUffiMTIAL) 

I have attended several meetings co 
manpower requirements for the operational Ins 
Centers and Combat Centers as well as de' 
Direction Center. 



with the general 
.ion of all Direction 
Lanning for the first 


-»»>l UW>J4A4 
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1.1.5 3A0E Training 

(S. B. Hibbard) (COMFUJENTIAL) 

On Monday, 7 January, Lee Murray and I attended a neetlng at 
Randolph Air Force Base, Texas, to discuss with AFPTRC what progress had 
been n^e with the D.C. traini^ program Tor Air Force Personnel on the 
SAGE System and to assist them in writing a report to Kq., ABDC,that sum- 
j marlsed the problems confronting the training program and problems related 

j to quailtatlTe analysis of operations personnel. 

r The past ? weeks have been spent analysing the training situ- 

I atlon for the Cape Cod System and working with ARDC, Air Force personnel, 

t and Group 6l personnel to establish a training program. 

r 


1 

I 

r 


t 


I 


1,1.6 Test Program Planning 

(D. R. Israel) (CONFIDENTIAL) 

The major part of the past biweekly period has been concerned 
with the planning and scheduling of test-program activities. This has 
taken the form of numerous meetings, both at the Laboratory and at BTL, 
Whippany. Tangible results of this work are outlines and lists of work 
items for the test program. This material has been issued in draft form 
for further consideration within Groups 6l and 22. 

As a result of the scheduling activity, it is clear that the 
major shortcoming at present is a lack of sufficient programming manpower 
to ccaq;>lete data-recording data-generation, and data-reduction programs 
necessary before live systems tests can be conducted. Following the com¬ 
pletion of these programs, currently scheduled for April and Kay, a short¬ 
age of stLfflcient personnel to plan and analyse tests will become evident. 
The first milestone and first actual flight test of the program is expected 
to occur late in March and will be the first of a series of tracklng- 
oecuracy tests. 


(J. F. Nolan) (CONFIDEKTIAL) 

Investigation has begun on three aspects of the radar Inputs 
to the Cape Cod System: 

1. The correspondence of SDV track data with Raydist track 
data; 

2. The scan-to-scan correlation bete^K sequences of hits 

and misses from a track whena radar overlap area; 

3. The dispersion of returm^^p an aircraft frcm two radars 
when the data is cogml^F9l^into a single coordinate system. 
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The sinulated-data-generatlon specifications are being re¬ 
designed to provide facility for generation of track data and noise data 
which will be of use in program checkout as well as for systems tests and 
training- 


Some time was spent with visitors from Rand Corporation, who 
I wished to see the 1951i Cape Cod System and also to discuss requiresients 

t for simulated data in the SAQE System in the event that they might supply 

I this data. 


I 


f 

I 

f 


t 


V 


(E. Wolf) (CONFIDENTIAL) 

A draft of the specifications for the initial mapping experi¬ 
ments has been completed. The lack of a suitable camera at the monitor 
scope in the mapping room continues to be the principal factor delaying 
the start of these operations. 

A statement of the Raydist data-conversion problem has also 
been formulated in cooperation with Q. B. Harris, Jr., of Oroup 22. 


(W. Z. Leainios) (CONFIDENTIAL) 

The copying of the flow diagram for the intercept-calculations 
and weapons-asslgnment program has been finished. Finished copies will be 
available soon. 

I finished writing the specifications for the programs required 
in the tracking-accuracy study • 


1.1.7 Analysis and Simulation 

1. Schedules for Future Work 


(W. I. Wells) (OONFIDEKTIAL) 


As a result of meetings with Messrs. Hercknans and Ennis of 
Bell Telephone Laboratories and Nr. Israel of Lincoln, work schedules for 
the test program have been agreed upon. The portion of the test program 
that involves analytical studies or simulations is now being broken down 
into individual work projects, and the corresponding tj^ schedules are 
being ironed out. 



t 
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l 2. Manned-IntTceptor Slaalatlon 


(H. D. Neumann) (CONFITENTIAL) 

The nanned-interceptor-eiJBilation program (MISP) hae been 
tested and modified, bat, because of coiqjuter trouble. It could not be 
checked out. 


i (B. Sbnilovics} (OONFIBENTZAl.) 

The manned-interceptor-simulatlon eTaluatlon program has been 
completed and checked out. A new program is being planned to simulate 
weather clatter and track coxrelatlon for the MISP. 



■ 

I 


3. Charactron Display 

(H. D. Houser) (CONPinENTUL) 

A program has been written which displays a mowing tabular 
message on the 2D-1 display console connected to MTC. This program Is 
being modified to glre geognphlc and radar-data displays. 

U. Mawrlcal Kwaluatlon of MarkoV Processes 


(C. me<kBan) (CONFIIXNTIAL) 

The basic program for the eTaluatlon of first-order Markor 
processes has been checked out. At present a program to determine tran¬ 
sition probabilities Is being checked out. 
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1.2 Whirlwind I 

1 . 2.1 

(E. S. Bleh) (imCUSSIFUD) 

A general plan for recording and analjrtlng perfonaance data for 
the entire Cape Cod Systea operating as a vinlt has been worked out and 
agreed on ty Beabers of Qroup 61 and Dlvlalon 2. A nemo describing the 
plan will be published soon. Principal goals are to detemlne causes of 
all equlpoent fallujres that occur during Cape Cod operational tests, to 
reflect the effects of these failures on the operational alsslon, and to 
laprowe the orer-all system reliability by calling attention to any weak 
eleaents. This prograa is a cooperative effort anong Croups 22, 61, and 

61i. 

A successful nlsslon was run the week of 21 Pbbruaiy using Marie 
X data. A aodiflcatlon In logic recently Bade by Croup 23 gave significantly 
better data at the coaputer. Further work Is planned by Croup 23 to im¬ 
prove the aslButh-pulse takeoff fron the antenna. 



1.2.2 W1 ^steB Operation 


Records of Operation 


(M. F. Currier, B. H. Jacobs) (UNCLASSIFIED) 


The following Is an estiaate ty the ccaiputer operators of the 
usable percentage of assigned operation tine and the number of computer 
errors for the period 11 - 2U February 1955 < 


Niaaber of assigned hours 192 
Usable percentage of assigned time 96 
Usable percentage of assigned time 

since March 1951 69 
Usable percentage of assigned time 

since September 1953 9L 
Nuaber of U^slent errors 11 
Nisiber of steady-state errors 5 
Nimiber of intermittent errors 7 


Analysis of WWl Failures 

(A. R. CurUss) (UNCUSSIFIED) 

The following Is a breakdown of interrupting and potentially 
Interrupting failures occurring In the VM computer system for the bi¬ 
weekly period, 11-21* Febmaiy 1955» incluslvei 
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Total Nuaber of Failures 3U 
Total Number of No-Lost-Time Failures 3 
Total Number of Lost-Time Failures 31 
Total Lost Tine In Hours 10 
Total Operating Time in Honrs 272 


Class of 

Failure 

Essential 

Maintenance 

(ZiArgeAble to 

SsfBUm 


. 


plaiAod 

1 ttiexplalflod . 


lo* 

Un. loai 

No. 

Min. Lost 


Kin. Lost 

Tubes 









1 

10 



Passive Electri- 







cal Components 



1 




Fuses 





1 

0 



1 

h 

2 

8 

Alarms 





2 

0 



17 

167 

U 

35 

Design 







Weakness 

1 

233 

1 

28 



Mlscellaneoxis 







1 

10 

1 

..li_ . 

1 

60 

Nimber of Lost- 
Time Incidents 

2 

2U3 

22 

251» 

7 

103 

Ntnber of No-iost- 
Time Incidents 





3 

0 


(A. J. Roberts, L. L. Holmes, D. A. Morrison) (UNCIASSIFIEO) 

An Intermittent failure in the auxillaiy-dxnai qrstem caused the 
majority of doun time during this period. The trouble was traced to a 
faulty cathode follower in the colnddenee circuits for the drum. Marginal 
checking did not uncover this fault. 

A failure of the -300 -t supply resulted in the loss of half an 
hour of applications time. Four hours, scheduled for computer testing, 
were used to repair the supply. 


a 


t 


The number of core-memory parity alarms declined sharply during 
this period. The Increase in reliability nay be the result of the In¬ 
stallation of a new amplifier in the -U50-T si4>ply. 





PPROVED FOR PUBLIC RELEASE. CASE 06-1104. 



?' Power Supplies 

1 

i (E. W. Pughe, Jr.) (UNCLASSIFIED) 


The - 3 OO-V power supply failed several tines during the past 
2 weeks. The lOOO-v capacitors subject to the peak inverse voltage of 
the thyratrons were being operated too near their rated voltage. Capacitors 
rated at 1^00 volts are now being used. 

An interlock circuit to prevent voltage from being put on the 
bus during maintenance periods was installed on the -U^O-v supply. 


1.2.3 Terminal Equipment 


Ampex Recorders 

(A. V. Shortell, Jr.) (CONFIDENTIAL) 




t 


lit' 


I 



The breadboard preamplifier was tried out and showed considerable 
promise of alleviating our dropout problem. However, further study is 
needed before the amplifier design is frozen and sent to Drafting. 


CRT Filter Sweep Circuit 

(A. V. Srnrtell, Jr.) (CONFIDENTIAL) 

The breadboard has been debugged, and a marked-up schematic has 
been sent to Drafting. This modification will minimize sweep jitter and 
prevent destruction of 2D21'a. 

Eairehild Camera for Mapping Monitor 
(A. V. Shortell, Jr.) (CCNFIDENTIAL) 

The experimental mount is being installed. Pushbutton operation 
of the camera aliould be available tgr 1 Harch. 




I 


I 


Output Coder 

(L. H. Norcott) (UNCLASSIFIED) 


The test-message generator is now operable. 


Power wiring for the output coder is being modified so that the 
coder can be broken up into smaller blocks for mvglnal-checklng purposes. 
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P*ge 17 


(T. Suidy) (UNCUSSiriED) 

The panels necessar/ for the autoMtlc UVI coaputer signal to 
Building B for the height circuit have been installed and are working. 


Maintenance Prograiaiing 
(J. N. Ackley) (UNCXASSIFIED) 

Four aore test prograis, the buffer-dnsi clear and coapleaent 
check, the auxillaiy-druBi SAR check, the buffer-drwi SAR check, and the 
buffer-dna VBS check, have been added to the Room 156 consolidated test 
prograa. The control prograa was also aodifled to aake it respond faster 
and to allow the operator greater freedoa in his actions to prevent stop¬ 
ping the prograa because of operator error. 

The proposal for two new Instructions for WWI appeared as 
6M-3359 during this period. 

Four acre M-notes are partially coapleted and stiould appear dur¬ 
ing the next biweekly period as follows: 

6M-339U Description of lSE361>i5 and T-3693 

6M-3393 Rules for Programing for the Boon 156 Consolldatad 
Test Control Prograa 

—— Description of the Roon 156 Consolidated Teat Con¬ 

trol Prograa 

- Description of the Test Programs of the Roon 156 

Consolidated Test Prograa 

The ninth and last test program for the consolidated test, the 
MITE control check, has been written and partially checked out. 

Plagued with status trouble in the buffer-drwi eysten, I have 
written and checked out a test prograa which will aid in locating the 
trouble. The prograa prints out the contents of buffer storage 17 address 
even though buffer storage nay not be directly read by address. 


(L. Healy, C. S. Lin) (UNCUS3IFIED} 

A new prograa for checking FOD MITE 0 is being written. This 
prograa checks MITE 0 with a variety of test aeasages generated by the 
conputer, and all recordings on the buffer drw are acconpllshed through 
the norn^ MITE 0 recording channel. No teat recording is used. It's 
believed that this new prograa will give a aore thorough check of MITE 0 
than the present test prograa. 


L 

t 
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Group 62 Sunanary 

(N. H. Taylor) (UNCIASSIFIED) 

A demonstration of the Charactron displ^ console was given on 
21 February for Group Leaders of Division 6 and others interested. It is 
apparent that those responsible for Charactron development have successfully 
met the target set for them 2 years ago. 

It was agreed by toose attending the demonstration that the situa¬ 
tion-display console as it ndw stands is a usable piece of equipment. New 
aims for future work include increasing legibility, brightness, and flicker. 

We can now say that the Charactron endeavor has been quite suc¬ 
cessful and that significant improvement over the Cape Cod display system 
is evident. 


Delivery of the XD-1 dnsn system has been delayed to aJlow suf- 
fuclent time for frame-testing in Po\]ghkeepsie. Delivery is expected 
about 11 March. 

A document Justifying the amount and kind of additional auxlliaiy 
memory needed has been submitted to the Joint Project Office of the Air 
Force, and approval has been indicated. 


I 

*• 




1 


i 


2.1 Liaison 

2.1.1 System 

Additional Auxiliary-Memoiy Drums 
(A. P. Kromer) (OONnDBJJTIAL) 

A conference at the ADES office on Thursday, 2k February 1955, 
reviewed the results of the study of this matter ty all organisations. 

These were as followst 

1. Lincoln indicated that AN/FSQ-7 operational capability will 
not meet that outlined in the ADC Operational Plan without additional 
auxiliary-memory capacity. 

2. AFCRC concunred with the Lincoln presentation. 

3. ADC reaffirmed their desire toiral^taln the operational capa- 
'bility and capacity of the SAC£ System as .((I^lSifAed in the teeratlonal Plan. 
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U« 1^ stated that their study was not yet conpleted, but they 
now believe that the schedule for delivery of all AN/FSQ-7 systems will 
be delayed 1 month (i>e., 1 July 1956 to 1 August 1956 for first system, 
etc.) and that additional cost will approximate |lt0O,OOO/system plus 
$277,000 additional engineering and start-up expense. 

5. Western Electric reported that the change would not delay 
completion of the building but would increase the cost approximately 
*7500 for each of the first two sites but nothing thereafter. 

Based on these findings, the Air Porce Joint Project Office 
autiiorlaed (a) the change to add the frame and six additional dx*ums for 
auxiliary memory and the accompanying HCD frame in all AN/FSQ-7 systems; 
(b) necessary changes in ducts and air handlers for Direction Center 
buildings; (c) necessary provisions for the added equipeient in Combat 
Gbnter buildings; and (d) study of need for additional equlpnent in 
AN/F3Q-8 system (pending the study the APCRC Exhibit 55-18 .will not 
specify the added equipment). 


Engineering-Installation Committee 
(A. P. Kromer) (OOWFIDENTUL) 

Based on above-mentioned conclusions, the Coimnlttee met to estab¬ 
lish a plan for evaluating the effect of the added equipment on the de¬ 
sired operational date for the Maguire Subsector (l.e., 1 March 1957). 

Ihls study is to be completed 16 March. 

Also, a program was es lablished to develop a schedule for in¬ 
stallation and test of the Stewart Subsector and Hancock Combat Center. 
Target dates of lU April and 19 May, respectively, were set for coaipletlon 
of these schedules. 


Technical Information deleases 

(P. Bragar, E. D. Lundberg, J. J. Carson) (DT4CLASSIKIED) 

The following material has been released as engineering data 
for AN/FSQ-7 and SAGE System. 

Subject 

SAOE Equlpmnt List for Combined 
Heavy Radar and Radio Site 

Master Reference List, Lincoln 
Laboratory Requirements for Com¬ 
bined C.^^KC. Buildings. 


TIH 

H-Note 

1-58 

Group report 20-3 


revised 

1-60 

6M-3198-1 
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TIE 

M-Note 

Sub.ieet 

1 

1-61 

Croup report 36-3 

Coeaaunlcations t Texas Tower to 

Shore via U.H.F. Tropospheric 

Scatter 

1 

1-62 

Croup report 20-1} 

SAOE Equipment List for Surveillance 


Radar Station 


Systaai and ID-1 Schedulea 

(W. H. Ayer, J. J. Carson, F. F. Manning) (UNOASSIFIED) 

Ve have been studying aethods of schedule charting and posting 
of SAOE progress In order to facilitate a coordination and folloM-up ser¬ 
vice for the ZD-1 and duplex planning groups. 

This program Is to aapUfy alarm points where engineering In¬ 
vestigation will be required to maintain the planned system satisfactorily. 


I 


I 

i 

I 

( 


» 


1 

I 


I 




(E. L. Shilley, V. U. Ayer) (UNCUSSIFIED) 

Computer floor laorouts for the D.C. buildings have been agreed 
upon by lEM and Lincoln. This layout Includes hole changes caused ty: 

1. The new auxiliary memory} 

2. The loss of the air duct In the power nodule of the frames} 

3. Increased flexibility} 

U. Movement of holes under frames. 

ZD-1 Ccnand Post layout and construction drawings are being 
circulated for conctirrence within the Laboratory. 

Work has been started to construct a light-proof booth around 
the prototype sitxiatloo console In MTC to provide the optlmvaa viewing 
conditions for a systens-type display. Croup 36 will conduct tests to 
evaluate this display. 

2.1.2 Technical 

(E. McVlcar, C. Watt, J. Maaaa, T. Parkins, R. Jeffrey) (UNCUSSIFiS)) 

We have begun collecting schedule data covering Systeam Office 
responsibilities I this Information will be Issued In an M-nota during the 
week of 26 February. A summary schedule for the first Subsector Is about 
two-thirds complste. A survey of expected capacity and reliability of the 
subsysteaM (radars, AII/FSQ-7, ooinnicatlon equlpsMnt, ate.) of SACS has 
begun and will continue through March. 
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2.2 m-l, ID-2 

2.2.1 SyateM 

Sage Kxperl—ntal Subaector Planning Section 

(H. E. Anderson, L. Aronson, H. J. Platt) (UNClASSIFIED) 

The first Approval Comnittee meeting will be held on Honda/, 

26 Pebruaxy 1955* We have prepared an equlpeient schedule for 1955, which 
will be discussed at the meeting. A sto4/ of specification changes needed 
fur the Experimental Subsector Is being compiled so that adecpiate plans 
for Incorporating these changes will be made. 

Logical Servlcea Committee 

(R. P. Ma/er, N. T. Jones) (UNCIASSIPIED) 


Auxiliary Me 


The Auxiliary Memoxy Stuitr Qroup is preparing 


aoxy, 

a memo 3uimBaxi.slng' ihe 3ata collected ty the Qroup. The memo Is In two 
pax^s, 6M-33U9 (unclassified) and 6M-3350 (confidential), and is nearly 
rea4/ for publication. It is based on an inter-office nemo published 
19 January. Although comments on the latter nemo were requested from IB1, 
none have been received. 

It is hoped that concuxrenoe can be x^ched on 6N-3326 ‘Proposed 
Specifications for Auxiliary Memory Expansion of the AIi/FSQ-7* ty 1 March. 

Training Programa . The schedule for the Systems Office Training 
Program has been revised slightly in 6 N- 33 U 8 -I. A. Vanderburgh has published 
lecture notes, in rough-draft form, for the first five lectures. These 
notes will soon be Issued as memoranda for general distribution. 

A training program is being organised for the first group of ten 
AOES people. This program will be an excpansion and acceleration of the 
Systems Office Training Program. It Is tentatively planned to have A. 
Vanderburgh give the lectures and to make extensive use of 191 preliminary 
manuals. 


Drawings . The Logical Servloes Comnittee file of IB( block schem¬ 
atics is organised by logic numbers and is filling rapidly. 

An experimental drawing for the coordinated set of block diagrams 
i.as been completed and will be Included as a sample In a forthcoadng memo 
explaining the new series. 
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Cojgiand Post DP Peak 

(R. D. Buciard) (UNCUSSIPTH}) 

The fadlltlea to be prorlded at the Comnaad Post DD desk for 
ANA^-7 were discussed with Bill Lone of Qroup 6l and aienbers of the IBM 
B/stea Planning Qroup. A proposed specification will be published during 
the week of 28 February. 


Warning Li^ts and Manual Inputs 
(R. D. Bussard) (UNCUSS1FI3}) 


1 


1 participated in studying the requiresients of Cbroup 6l for the 
use of warning lights and manual-input switches on the auxiliary consoles 
and the wing udts attached to situation-display consoles. These require¬ 
ments are incompatible with the present cabling plans of IBM. Discussions 
are in process to resolve the difference. 


I 


ID-1 system 

(J. McCusker) (UNCLASSIFISD) 

An UU monitor scope is required to display litl information. 

The main problem being investigated is conversion of r-0 data into a form 
suitable for display. 


f* 


t 


Telephone Cowaunications 

(C. J. Carter, H. J. Klrshner) (UNCLASSIFID) 

A meeting was held on 17 February at Western Electric Compaqy, 
New lork, between ADES, ADC, IBM, and Lincoln to discuss the production- 
machine maintenance Intercom system. The purpose of the meeting was to 
discuss the relative merits and costs of a separate laanual siaintenance 
intercom system as compared to a maintenance intercom system incorporated 
in the dial FBI. 

A meeting was held on 16 February with interested persons in 
Qroup 61 to discuss requireawnts for external voice circuits for ZD-1. 

As a result of this meeting, the external voice telephone traffic diagram 
was revised and will soon be published as 6M-3000, Suppleaient 5. 

RequireBMnts for all ZD-1 external circuits, including data, 
teletype, voice, keying, and ground/air radio, have been discussed with 
O'oup 61 and Qroup 22 and will be published as 6M-3275. A preliminary 
study has been made to determine the approximate cost of thee^circuits. 
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i meeting Mae held on 2U February at AT&T in New York between 
AT&T, BTL, ADGS, and Lincoln to diecuee external-communication require- 
mente for Combat Centers. 


2.2.2 Inetallation 

Diapley Fraaee 

(R. Fallows) (UNCLASSIFIB)} 

Frame 25 wiring has been checked out. Wiring corrections have 
been made except for some new ooax lines which were ordered from IBM. 
Corrections to charts are being held until up-to-date drawings are ob¬ 
tained from IBM. The power module has arrived and is being wired in. The 
first Shi patent of pluggable units has been received, but frame testing 
will be held up until more nj's arrive. 

Frasie 2lt will be shipped in the next biweekly period. This 
frasm will require extensive wiring before frame tests can be performed. 


s 


ID-1 Cabling 

(R. C. Jahn) (UNCLASSIFI5)) 

A brief investigation to detemlno the effect of pickup when 
corttinlng a-c and d-c power cables for the short run between termination 
boxes and consoles was made. 

Calculations and verifying experiments show that with a 5-ft 
run of 15 anpteres, 120 volts, the worst possible cable layout has a pick¬ 
up of 15 adllivolts. Ordinary installations should not give more than 2 
millivolts piickup. 


i 
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2.2,2 Inatallatlon (Continued) 

ID-1 Inatallatlon Information - Report 29 (Bxtract) 

(H. Mercer, P. Morrill, H. Wainwrtght) (ONCUSSmHD) 

I. Building Construction 

We were told during the week of II 4 February that the Air Force 
hoped to conduct their Inspection for final acceptance of the Interior of 
the building on 28 February. At that tine it was anticipated that all 
work under the general contract, with the exception of the louvered cell¬ 
ing, would be completed. 

It would appear that the Interior will be essentially conplete 
by 28 February, but final acceptance will probably have to be delayed 
pending completion of a "punch list* of deficiencies likely to be a re¬ 
sult of the inspection. 

III. Equlpaient Cooling 

Testing of the chilled-water line was started this week and is 
expected to be completed 25 February. The line will be insulated the week 
of 28 February. Chilled water will be piped to the air handlers for the 
central-computer franes by about 7 March. Balancing of these fraaes is 
expected to start at about the same tisM. 

IV. Cabling and Method of Distribution 
B. Cabling 

Job II, power cabling PCD to tCD’a - as last reported, all cables 
are in place, but completion of the work must await delivery of the re¬ 
maining MCD frames, 29, 31, 37, and U8. 

Job III, power cabling MCD's to and modules - cabling should be 
completely prefatbsd during the week of 28 February. 

Console power and signal cabling will be started about 1 March. 
Signal cables for the first-floor display frames are being expedited. 

V. Equipnent Layout 

IBM basesMnt - drawings wars received on 21 February but had to 
be revised as a result of IBM's decision to eliminate the meatanine because 
that area would be unsuitable for Charactron storage, hew drawings are 
expected by 2 March. 

Second floor - Projection room. The Production Control and Sys¬ 
tems Offices are trying for approval and concurrence of these drawings. 
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VI. UgMtlng 

DallTery of the louvered celling and fittings has been very poor. 
Clips, part of the hanger-systen fittings, finally arrived 2$ February. 
Installation of the louvers will start 28 February; eoaipletlon of the 
Installation In any one room, however. Is dependent on completion of the 
sprinkler-system testing. 

VII. Telephones 

Cables have been pulled between the basement frame room and the 
switchboard room on the second floor. 

Console cabling will start as soon as Installation of the sus¬ 
pended trough system permits—probably during the week of 28 February. 

VIII. Oeneral 

Performance by the general contractor has again been disappoint¬ 
ing. His three-part promise ofi 

1. Turning over a block of six rooms on the second floor on 
U February; 

2. Turning over all rooms within the building on 11 February; 


3. Turning over the complete balance of the building Interior 
on 18 February 


I was kept only as far as part 1, above. An Inspection trip Indicated that 

j a fair amount of work on the corridors, lighting and sprinkler systems 

I remains to be done. 


<• 


t 


2.2.3 Testing 

ID-1 Bvaluatlon 

(W. Canty, J. Crane) (UNCLASSIFIS)) 

A trial evaluation of the XD-1 central computer has been made. 
For this evaluation, techniques discussed In 6K-3226, "Central Computer 
Bvaluatlon," were used, and emphasis was placed on methods of data col¬ 
lection and presentation. 

(J. Crane) (UNCUSSIFIS)) 

A stu4y of the manual-inputs system for the All/^SQ-7 la being 
made so that procedures for evaluating this system In ZD-1 can be deter- 
mlnad. 
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(S. L. Thoapson) (UNCUSSIFIS)) 

The drum-systea study was coaplated, and a note dsscrlblng the 
eraluatlon procedure was prepared. This note Mill not be circulated until 
the drua-systea reliability prograas to be used during the evaluation have 
been chosen. (These prograas have not beenaritten yet.) 



XD-1 Magnetic Tape 

(S. L. Tboapson) (UNCUSSIFIS}) 

A study of the magnetic-tape system was started, but the block- 
schematic drawings for the tape equlpaent have not yet been received from 
IBM. Therefore, this project was temporarily dropped, and the gap-filler- 
radar input equlpsient was studied instead. 


ID-1 D-C Supplies 

(S. Coffin,'.J. Clarke) (UNCUSSIFIS)) 

We have conducted regulation tests on all the d-c suppllee in 
bank A except the -li6-v and «600-v supplies. The regulation in several 
of the supplies falls to meet our purchase specifications, but in no case 
is it off by aore than a factor of 2. This can be corrected by making 
proper adjustaents in the control circuits. 

Studies are being made of the imnish current which flows when 
the full input voltage is suddenly applied to the supplies. The results 
will be used to determine the method of applying voltage to the supplies 
in the duplex Excessive inrush must be avoided, since it would 

make it necessary to use oversiced circuit breakers, thus reducing pro¬ 
tection during normal operation. 
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2,3 Production ^atem 

(M. Feldateln, S. Qlnaburg, H. Rising) (CONFIDENTIAL) 

A draft of the AN/fSQ- 7 output specifications for the duplex 
system was written and submitted for IBH-SO concurrence. Concuzrence is 
being delayed until agreement on the details of the t est facilities can 
be reached. It is expected that concurrence will be rendered within the 
next week. 

Consideration was given to various methods of modifying the 
ground/air section in order that an adequate computer loop test can be 
made in conjunction with the Ull section. 

Present work is directed towards establishing a schedule which 
estimates the future possible requirements of the output system. 


(R. H. Oould) (UNCLASSIFIED) 

The necessity has arisen to rejustify the telephone equipment 
planned for use of the duplex Central maintenance persozuiel. Analysis of 
the cost of the various possible systems and determination of the main¬ 
tenance requirements will show the desirability of the presently planned 
system. 


Digital-Data Circuits 

(F. E. Irish) (UNCLASSIFIED) 

The Bell Telephone Laboratories have published a report, "Funda¬ 
mental Technical Requirements for Digital Data Transidttars, Receivers, and 
Associated Equipment." This document outlines a number of the require¬ 
ments influencing the design of the terminal equipment (DDR's and DDT's) 
for the data circuits. The purpose of this docuaient, other than defining 
equipment specifications, is to show what will be Included in the dlgital- 
data-servlca package if it is leased from the Bell Sfystem. 

This document has been reviewed by the Coemunlcations Committee 
of Division 6 and by metiers of Division 2, and their comments have been 
transmitted to the BTL. in general, it specifiee a data-transmission 
system which is in accord with the system expected by lAncoln and IBM. 


Auxiliary-Memory Justification 

(P. Baglay, J. Jacobs, L. Jeffery, R. HayerU^^LASSIFIED) 


Work continued on the Justification feM|daitlonal auxiliary 
iry for FSQ-7. The conclusion was that a AtO^ame containing six 


n fe^i^^^Ctlona 
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additional dnugs should be supplied for the production nadiines. Ihe re¬ 
sults of the study have been prepared in draft form and will soon be 
published as 6K-3391, "Justification for Increase in Auxiliary Memory and 
the Method of Increasing It." 


ySQ-8 Specifications 

(W. Lone, P. Bagley) (UNCLASSIFia)) 

A committee consisting of W. Lone (Qroup 6l), B. Uousman (IBM), 
and P. Bagley (Qroup 62) has undertaicen a stu^y of the Cotia&t Control 
Center. The aim is to prepare a specification of the AIl/PSQ-7 by the 
tentatire date of 1 April 1955. The results of a preliminary study are 
contained in Memorandum 6M-J388, "Preliminary Study of FSQ-8." Detailed 
answers to specific questions affecting specifications are currently being 
sought from Qroup 6l and the Air Force. A major question exists concern¬ 
ing the auxlllary-meanry requirements for the FSQ-6 operational and standby 
programs. 


i 


1 


F3Q-7 Reliability and Maintenance 
(P. R. Bagley) (UNCLASSIFISl) 

Masxirandum 6M-33U1, mentioned in previous Biweeklies as "Main¬ 
tenance Requirements for FSQ-7 Based on Predicted Computer Performance," 
is undergoing further rewriting. I hope it will be published about 11 
March under a more appropriate title, "Predicted Cosqmter Performance and 
Maintenance Requirements for ZD-1 aixi Production FSQ-7.* 


AMA'SQ-? Standby Computer Program 
(P. R. Bagley) (UNCLASSIFIED) 

Memorandum 6M-3389, "Description and Estimated Storage Requlre- 
laent of the A)«/FSQ-7 Standby Computer Program," presents a broad outline 
of this program. Thoughtful consideration and coasients are earnestly 
solicited, since siany details sust be worked out Jointly by Qroups 6l, 

62, 61i, and IBM within the next U months. 


I 


I 


i 


(CONFIDENTIAL) ^ 


Long-Range-fladar Inputs (LRI) 

(A. Hughes, J. Hay, A. Werlin) 

Supplement 1 to 6M-3276 has been publlsl^^d^^correct, delete, 
and add to the specifications (6N-3276). IBM arfU^tems Office concurrence 
was effected by 6M-3386, "Long Range Radar iH^'^eciflcation for the 
Initial AM/FSQ-7's." vCV^ 


OO N nOE H T U L 
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Memorandun 6M-3396, "Nunber of Data Clrailta fron a Long Range 
Radar Site," waa publlahed to be used in a Technical Information Release 
(TIR) stating the decision to have two data circuits from each site. 


Qap-Plller Inputs (tVI 


(A. Hughes, J. May, K. WerUn) (COtFIDENTIAL) 

The specifications for the gap-filler-in/ut equipment for the 
first have been concurred upon by IBM ana the ^sterns Office. 


Cross-Telling Inputs (XTI 


(A. Hughes, J. May, A. WerUn) (CONFIDENTIAL) 

The crosstelling-input specifications for the first AM/FSQ-7 
have been concurred upon by IBH and the Systems Office. 


Power Oeneration 

(J. J. Oono) (UNCLASSIFI33) 

The first draft of 6M-3378, "Power Oeneration and Distribution 
for the Fourth Site," has been dreulatsd to interested parties. The 
power-dissipation figures for the load frames which were obtained from a 
table received from the power group of IBM differ from those obtained by 
Francis Associates through another source at IBM. The discrepancies will 
be investigated because of the iaqwrtance of tha values in the design of 
the equipsient cooUng. 








PPROVED FOR PUBLIC RELEASE. CASE 06-1104. 




MotorandiK 6M-3LO$ Page 30 

t 

2.U Yacvnan Tube Clrculta 

Duplex Circuit Approval 
(R. L. Beet) (UNClASSIFIED) 

Schedules call for releaae of maxi/ circuits for duplex machines 
before thqr have been tested in XD-1 or ZD-2. Tills is not a desirable 
situation, but neither is It bad enough to marrant delving the schedules. 
The practice of the 191 and MIT Basic Circuit Oroups has been to approve 
circuits as the schedule requires when there appears to be a good chance 
that the card details will not need to be changed. Card-assembly changes 
can be made relatively easily at a later date, in the form of en^neering 
changes. 


Flip-Flop, Model k 

(N. J. Ockene) (DNCUSSIFIKD) 

The upper-level delay for complementing action varies between 
0.1 microsecond and 0.25 sdcrosecond, depending upon the amplitude of the 
triggering pulse. This relationship of deli^y to pulse amplitude was ip- 
vestlgated and found to depend essentially on the dlschargm time of the 
capacitance in the cathode circuit. Values of capacitance as low as 10 
micromlcrofara(A in the cathode circuit cause the flip-flop to be delay- 
sensitive to variations of trigger ampllttide. Complete elimination of all 
capacity (with the exception of interelectrode and wiring capacity) in the 
cathode circuit eliminates variable delay sensitivity. However, this rem¬ 
edy also decreases the margin at higher trigger amplitudes as wall as ask¬ 
ing the flip-flop too sensitive at low trigger amplitudes. 


Sensing Amplifiers for Memory Planes 
(R. C. Zopattl) (UNCU3SIFICD) 

In order to expedite the further development of a transformer- 
input sense amplifier, the equivalent source impedance of a memory plane 
must be synthesised. Since the aoxirce impedance of a meaiory plane is 
unknown, various circuit configurations have been tested without too much 
success. ’ Work is continuing along these lines. 


I 


High-Speed-Memory Selection-Plane Driver 
(D. Shansky) (DNCUSSIFIKD) 

An effort is being made to develop a pulse transformer which will 
provide a current atepxip of approximately li2, rise aivl fall tlMS of 0.05 
microsecond for a 3-emp piilse, and a "flat" t^ of 0.25 microsecond. The 
secondary of the transformer will be required to present an impedance of 
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a few hundred ohne to the load. A drlwer (Tacuua tube) which will enable 
the study of various transfomers has been designed and will be bread- 
boarded shortly. 


Pooghkeepsle Trip - ID-1 Drag Heads 
(D. Sbanslcy) (UNCUSSIFIED) 

A trip was Bade to 191 to detentlne whether the 19 people who 
have been working on the dnjas are cognisant of the difficulties we have 
been having with the heads in the HTC drcsi and to ascertain whether they 
were having siaillar difficulties. We found that they were aware of the 
inadequacies of the aecbanlcal design of the present beads. Some steps 
are being taken by them to correct these deficiencies. 


I 


i 

■ 

■ 

I 


I 


Phone-Line Demodulator and Modulator 


(E. B. Olover) (tINClASSIFIED) 

We have received the first modulator, built in pluggable units. 
It is being type-tested at present. 

The M-note entitled "Digital Data Transaltter" (6K-3L02) has 
been conpleted and will be sent to the Dt4>llcating Roosi 28 Pebruary. The 
H-note concerning the denodulator is in the rough-draft stage and should 
be conpleted within the next biweekly period. 


P)ilae Converter 

(W. r. Santelnann, Jr.) (DNCLASSIPIED) 

Experimentation with delay-line-controlled Bonostable pulse gen¬ 
erators continues. The goal is to develop a circuit wtiich can be triggered 
by a standard 0.1-psec pulse and which will produce a 0.05-psac to 0.2-tisec 
variable-duration output pulse with a duty factor up to SOfi, 

Of the three circuits considered, the delay-line-controlled block¬ 
ing oscillator has been discarded as unsuitable for high-duty-faetor opera¬ 
tion, and the current-driven, shorted-delay-line circuit has been temporarily 
discarded in favor of the delay-line-controlled multivibrator. The multi¬ 
vibrator circuit produces excellent pulses, and, although it is not free 
of difficulties, it promises to solve the problem. 
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pllPlers 


(B. Barrett) (DVCUSSIPIKD) 


The pulse-aapllfler report has been finished and the drawings 
checked) and It should be Issued shortljr as an M-note. 

Another high-speed (lO-nc) flip-flop has been designed and is 
being constznicted as a breadboard for test. 



(C. Corderaan, J. Woolf) (IMCIASSIFIED) 


The circuitr 7 associated with the situation display in the dis¬ 
play console has been debugged. Sone work reaains to be done on the yoke 
a^>lifler in order to attain proper settling tine. A simulated XB-l pro¬ 
gram was supplied ly H. Houser of Group 61 for doHonstration purposes. 


The necessary hardware to stount a lypotron in the console will 
be received 2 Harch, and the roudnder of the console will then be checked. 


Vector Generator 

(J. Woolf) (UNCUSSIPIED) 

A new card layout for the sweep generator will be made in order 
to incorporate modifications to niniadse prf sensitivity of the vector 
generator. 



(H. H. Oerhardt) (ONOASSIFm)) 

C. Hesner, H. Rottioci, and D. Williams of 191 came to Lexington 
to discuss the digital-display (DO) test planning with Dick Fallows and 
'lyself. The test seems adequate to detect any design error. We also con¬ 
sidered some aspects of diagnostic programs for the DD. The aim of a diag¬ 
nostic program is to detect and locate any single failure caused by weak 
I tubes or open or shorted diodes. 
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MTC Connection to the XD-1 Dia 


(R. H. Oerfaardt) (DNCUSSimD) 


A. Bedard has written eonetructlon reqnlsltlons for all cables 
and panels to be made In the shop. He has also eade rough lajronts of the 
panels In each rack. Vo plan to bars all equlpeent assenbled and checked 
prior to 1 April. 


Situation-Display Oenerator Ele 


(R. Callahan, B. Ourlqy^) (UNCUSSIPIED) 


As stated in the last Blwericly, most of our time has been spent 
in planning the test procedure for frame 2U. 


We a>^ derelc^ing an installation procedure that details the order 
in which pluggable units will be added and describes the signals expected 
at each step of the Installation. This phase of the planning will be fin¬ 
ished in the first week of March. 


It is now expected that frame 2U (minus all intermodule wiring) 
will arrire during the first week of March. 



Marginal checking of the decoders has revealed that the output 
of the Toltage-reference circuit would vaiy almost O.ljt for a change 
in the -300 -t supply voltage and would vary 2% with a 60 -t excursion on 
the -300-t marginal-check line. A new circuit has been designed which 
will hold this reference within O.ljt for a 10% change in supply voltage 
and will hold to U for 135-v swing on the marginal-check line. 


Constant-Current Source 

(U. E. Zlenan) (UNCUSSIPIED) 

With the new voltage-reference circuit the outputs of the con¬ 
stant-current sources remain within O.U for a 2% Taxd.ation in the marginal- 
check line and within 15 for 60-v swing in the same check line. 
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Current data Tubes 

(H. E. Zlenan) (UNCUSSIKIED) 

A stud)/ ot the current gate tubes shows that the current ou^ut 
reaalns within 0.1^ tor a plate-Toltage variation froai 80 to ItOO volts. 
The dynamic resistance of this circuit is in the order of SO eegotMS. 
Since the output of the decoder is variable, studies are now being nade 
of the variation of current-gate-tube plate voltage as a function of the 
decoder-output voltage. 


I 


SD Camera and Camera Control 
(L. L. Sutro) (UNCLASSIFim) 

The camera and its hood will be mounted on the face plate of 
console A. Smith and L. Prentice are designing the hood and a besel 
to attach the hood to the face plate. Between the bexel and the Charactron 
there will be a rubber seal to exclude ambient light from the camera. 

The logic of the camera control has changed again. Since there 
is danger of a light leak through the rubber seal mentioned above, pro¬ 
vision is now made to close the shutter after every intensification of the 
scope. Previously, it bad been planned to leave the shutter open when 
multiple exposures of a single frame of film were required. 

Fairchild Camera & Instruiaent Co., supplier of the casiera, has 
been asked to recommend both the distance at which the camera should be 
mounted from the Charactron and the change in the lens mount to focus the 
camera at this distance. 

Design of the pluggable units comprising the camera control is 
in progress. 


If 


4 





PPROVED FOR PUBLIC RELEASE. CASE 06-1104 




Meaorarvdw 6M-3U05 Page 35 

2.6 Vacum Tubes 



(p. routs) (vhcussjriED) 

During Uie past 2 weeks tisw was spent experlaentlng with coat- 
Structlonal techniques and processing procedures proposed bjr Convalr for 
their production line, is /et we have not received the eanufacttirlng 
and processing specifications fron Oonvalr. TbeT- have cowpleted their 
specifications through the bulb processing, and very favorable production 
reports have been received tram thee. C. U. Vllllaas of J. S. Palerao, 
and I will visit Convalr on 26, 28 February and 1 March 1955 to review 
Convalr's present manufacturing procedures and to study their new manu¬ 
facturing specifications. 

C. L. Corderman of Oroup 62 and P. 1. Uolaes of have been 
obeervlng astlgnatlsm and beam-center shift on guns in the Charactrons. 
i Dumber of special research experiments were constructed at HIT and tested 
to study these phenomena. C. L. Corderman and F. A. Rodgers of Croup 25 
participated In these Investigations. Work will continue on this program 
next period, and A. Zacharlas will conduct these studies for Croup 65. 

Five more life-test positions have been started for the Cliarac- 
tron life-test rack. 


f- 


otron Progra 


(P. Touts) (UNOASSIFIED) 


Twenty convergence coils have been received from Hughes for the 
life-test racks. Several coils were damaged during shipnent because of 
faulty packaging. Ten tubes have been received from Hughes' production 
line for life tests. 


Receiver-Tube Prog 


(P. Touts) (UNCUSSIFIED) 


I attended a meeting with the 191 Tube Oroup on second source. 
I made a trip to Tung-Sol to review progress on the Improved 5998. The 
program to polyoast 2liP0 tubes was given second priority this period. 
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2.6.2 Tnbe Research and DeTelopewnt 
(S. Twicken) (UNCUSSIFTED) 

I attended a meeting at Tung-Sol with the Project High Tube Oroup 
to review progress of the IlT-u38 (iJQiroved 5998) program. Mounting and 
handling facilities are nearing completion, the reworked exhaust machine 
is being shaken down, and parts for two alternative anode redesigns are 
on order. The causes of grid-cathode shorts in the prototype 5996 were 
reviewed and plans outlined to eliminate them in the DT-J 438 . Plans to 
reduce cathode teoiperature, high in the 5998, were also reviewed. The 
necessity for maintaining a 5998 delivery schedule ccmpatlble with lEM's 
needs was discussed with Dr. Wright, vice-president In charge of research 
and engineering, and passed on by him down the Tung-Sol organization. 

Early Indications in the 7A1C7/2U20 polycasting program are that 
the screen giid-to-cathode spacing of the later 7kK7's was smaller than 
the spacing of present 2h20'e. More dissections are necessary to confirm 
this. If so, the greater spacing In the 2ii20's would, of cotirse, cause 
lower plate currents. 

Pulse-characteristic testers have been coa^leted and set up in 
the Barta and Lexington tube laboratories. A correlation of the two 
equipments will be made this period. 


(D. C. Uracil, J. S. Palermo) (DNCUSSIPIED) 

During the past 2 weeks work has continued on the construction 
of 19-inch Cbaractrons. One tube with a standard P7 phosphor and a second 
with a P16 modification have been co^jletely chemically processed and are 
ready for further processing. A series of 19-lnch bulbs with P7 screens 
was prepared to evaluate different alisilnltlng techniques and heaters. 

A group of 7AK7 tubes was polycast and forwarded for dissection 
and measuring. 


i 


(L. B. Martin) (UNCUSSIPIED) 

Ten of the 12-plate lypotrons received from Hughes will be tested 
for leakage and gas and than stalled on life test. The production test 
will be omitted for the present as facilities at Lexington are overloaded. 
We also received ten type 12280-1 convergence colls and ten Typotron 
sockets. 


Three colls were damaged, two because the leads were sheared off 
where they emerge from the cylinder and one because of an open main-coil 
winding. The impregnating varnish used makes the leads brittle. It Is 
believed that substantial Improvement on the lead arrangement could be 
effected with little effort. The inductance and resistance of the colls 
were measured. The trlfmilng windings averaged about 316 nilllbenrys and 
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220 ohas; the main windings were about 7>15 heniT’s and 1575 ohms. 

The first 12-plate Typotron (i.e., one with compensation plates) 
was set up in the 16-posltion life test. It was found that more selection- 
centering range was required than provided, while less compensation gain 
was needed. The mounts will be modified to accommodate these conditions. 

At present it is not known if tube U7U has unusual centering and gain re- 
qulresients. In an/ event, the mounts will be modified as it is expected 
that some tubes rejected the production test because of over-specifica¬ 
tion centering or gain voltages will be satlsfactoiy for life test. 'Rie 
mounts will also be modified so that minimum flood-gun bias is -50 volts. 

The following is a list of 1/potrons, their condition, and total 
hours on life test: 


Tube 

Total Hours 

Condition 

265 

7U77.2 

marginal 

260 

6659.2 

satisfactory 

389 

5056.6 

satisfactory 

390 

51i*0.U 

satisfactory 

392 

511*0.1* 

satisfactory 

39U 

1*358.3 

marginal 

11601 

1 * 53.3 

satisfactory 

11521 

208.5 

satisfactory 


(T. F. Clough) (UNCLASSIFIED) 

During the past 2 weeks progress has been made in the reorganiza¬ 
tion of the specifications for our 19-lnch Charactron display tube. I 
have had several discussions with the tube-construction section on altmln- 
Islng procedures. 


«• 


i 


(P. C. Tandy) (UNCUSSIFIED) 

Nine 19 -lnch Charactrons, CHT-61, CHT-62-1, CHT-68-1, 017-72-2, 
Orr-73, CHT-75, CHT-80, Convair 7-1, and Convair 0082, have completed 
from 56 to 3 OOO hours on life test. 

Two tubes were taken off life. Q1T-7U was retired after 1780 
hours, and Convair 0071i was retired for the second time after 2360 hours. 
CHT-7U broke down twice when first turned on, and ttie pulse-beam current 
curve showed a hump. The hump disappeared by 350 hours at 20$ pulse-duty 
cycle, but it soon returned when the tube was operated at d-c zero bias. 

^ 1111 hours a pulse-matrix current of 50 microamperes could not be ob- 
t^ned. Convair 0071: had poor emission when it was received for life test, 
and it never improved. It was operated at d-c zero bias during the last 
1169 hours. The sero-bias cathode current at the end of life test was 
only 250 silcroamperes. 
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OIT-72-2, CUT-75> and C31T-80 have shoun no appreciable change 
or tiiq)rove«ient on life test. The ratio of pulse-cathode current to pulse- 
matrix current of CHT-61 and C31T-62-2 has risen to approximately 23 naximxmi 
after 2900 and 2071 hours, respe'-tively. In a good new tube this ratio is 
slightly greater than 10. Convalr 7-1, recently received for life test 
from C. L. Cordensan, has shown a drop in pulse-«uttrix current at sero 
bias fron 350 to 35 microamperes after 200 hours. 

The screen backing altKlnun, leakage, and ion current of CHT-66-1, 
CHT-72-2, CHT-73, and Convair 7-1, recently started 00 life, were able to 
meet specifications. The leakage of aiT-73 is 0.55 microaa^re, 

which is within specifications but higher than the usual O.Olt for a new 
tube. The Convair tubes 7-1 and 0002 showed ion currents of 0.02U and 
0.016 microampere, respectively. This is within the specification of 0.1 
microampere. 


2.7 Memory Test Computer 

(W. A. Hosier) (UNCUSSIFIED) 

Testing of the ID-1 display system in various aspects continued 
to occupy the major portion of machine time and staff time. A very suc¬ 
cessful demonstration of the proto^rpe XD-1 console was made by Corderman 
and Woolf on 21 Pebruary, simulating a tracking-situation display with 
moving aircraft by means of a program written by Harold Houser of Croup 61. 
Category and feature selection incorporated into this program worked out 
very well. 


Substantially all the hardware which we undertook to supply for 
the XD-1 liaison system outlined in the 11 February Biweekly has now been 
put into the shop or at least Into Drafting, and delivery dates have been 
obtained for all special purchases involved. Of these latter, the worst 
is that for 60,000 feet of modified H0-62A/D cable from Plastoid, expected 
about 0 April. 

In the program to Improve the circuitry of the HTC displ^ sys¬ 
tem to make it more useful to Croup 61 and other prograwers, an intensi¬ 
fication aa^lifler was installed on the console scope. Tlie next step will 
be new decoders for hoidaontal and vertical deflection. The schematic for 
these decoders has been completed, and the Drafting Room is now working 
on layout. Construction can be started in about a week. 

Tests made on the card reader and punch have been quite satis¬ 
factory; we consider this terminal equipment now available for general 
use, alUiough full utilisation will require more utility programs, such 
as an IW-to-binary conversion program. 
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Distribution of cooiputar tine, ll»-25 Fobruaryj inclusivsi 

Hours Per Cent 


Development 

39.6 

30.2 

Programing 

58.9 

Ui.9 

Scheduled Maintenance 

26.5 

20.2 

Installation 

3.6 

2.8 

Interrupting Failures 

2.5 

1.9 


131.1 

100.0 


KTC Drum 

(E, Gatos) (UNCUSSIFiro) 

The new heads for the drxun are being tested at Kingston and 
should be delivered to MTC the week of 28 February. The new heads will 
enable us to Increase drum memory to 12 fields and to read Independently 
out of two 32-blt fields for testing the XD-1 display system. 


MTC Technician Training 

(A. Vanderburgh, Jr.) (UNCLASSIFIED) 

The outline for the MTC Technician Training Manual has been 
revised. The new outline is as foUowsi 


Chapter I 
Chapter 11 
Chapter 111 
Chapter IV 
Chapter V 
Chapter VI 


Introduction 
Overall Description 
Programnlng 

MTC Operating Procedures 
MTC Circuits 
Maintenance 


Chapters 1 and 11 have been finished. Chapter 111 Is currently 
being covered In class, and the notes will soon be printed. The rest of 
the manual Is In the study and planning stage. 


MTC Power 


(R. C. Jahn) (UNCUSSIFI^) 

Trouble with KTC power-supply control was caused by Inadequate 
fusing in a power-dlstrlbutlon circuit and subsequent Ijnpropar operation 
of power-supply control during the voltage cycling period of the genera¬ 
tor. Avoiding the use of control switches during the cycling period 
eliminates this trouble. 
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(B. Ubsnu*, B. S«arle) (UNCLASSIFIH)) 

Th« following 1 b a biudmut', for the period li(-25 February, of 
dafecta found In tubaa and In componanta In NTCt 

Tube or Component Defect Muaber Houra Lost 

Toggle awltchaa Interalttent 2 0 
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3.1 Hagnetlc Materlala 
3.1.1 ChemlatiT 

Auxiliary Storage for Mew Coaputer 

(P. E. Vlnal) (UMCLASSIFIED) 

Contemplated auxiliary storage for the new computer to 
replace some drum storage used in the past may be brought about by the 
use of small high-speed core^memories. 

TSfo proposals have been advanced, one .for a very high speed 
coincident-current meR»ry, with access tine of perhaps 1 or 2 micro¬ 
seconds, and the use of a three-core-per-blt system, involving two switch 
cores and a smaller memory core. Experiments ax*e contemplated with both 
methods. These problems were discussed with General Ceramics representa¬ 
tives during their visit of 15 Pebruary^ it was agreed that General 
Ceramics would expend efforts in the direction of supplying suitable 
cores for experimental three-core-per-bit work, and that the Group 63 
ferrite laboratory would work toward supplying cores for the very high 
speed random-access memories. 

Production of Memory Corea 

(J. Sacco) (UNCLA3SIPIED) 

Approximately 225,000 P397 memory cores have been pressed 
from batch DCL-2-832. Of these, 150,000 have been fired. 

Preliminary processing of three duplicate batches has been 
coii|>leted, and they will be test-fired in the near future. 

Chemical Analysis 

% 

(E. Keith, P. Relmers) (UNCLASSIFIED) 

Quantitative analyses of the following have been completedi 

1. OCL 2-825 special and DCL 2-E26, both memory-core 
compositional 

2. A sample of ferrous sirconatei 

3 . A sample of ferrous germanete| 

It. A sample of magnesium ferrite. 

Quantitative analyses of DCL 2-827, DCL 2-832, memory-core 
compositions, and a sanple of lithium ferrite are in progress. 
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Ferrltee for Magne toa trlctlon Meaeureaenta 
(D. L. Brown) (UNCUSSIFTED) 

The serlea DCL 3-121 to 133 CR and I® were refired, com¬ 
pleting the nickel ferrite plna Mn^Ojj seriea. DCL 3-185 to 193 A and B, 
nickel-manganese ferrites, and DCL 3-155 to 165 C and D, nickel-zinc 
ferrites, were fired. 

Lithium Ferrite 

(D. L. Brown) (UNCLASSrFIED) 

Attempts to prepare a hi^ quality lithium ferrite have not 
thus far been successful. Saifiles made to date have not been single¬ 
phase material. 

X-rsy Diffraction 
(F. S. Haddocks) (UNCLASSIFIED) 

X-r^r diffraction patterns have been made for the series 
DCL-2-396 thru DCL-2-li00 to determine the results of refiring in nitrogen. 

Two sarples, DCL-2-399 and ItOO, were poorly crystallized tetragonal spinels 
before refiring. After refiring, both saj^les were much better crystallised) 
sample DCL-2-399 had changed to cubic symmetry, and 2-U30 showed far fewer 
twin planes. The remainder of the series displayed well crystallized cubic 
symetry before and after refiring. Lattice parameters were changed little, 
if at all) but changes in L-ray reflection intensities indicate a rearrange¬ 
ment of tons within the spinel lattice. 

Inorganic Chendstry 

(D. Wickham) (UNCLASSIFIED) 

In analofsr to the zinc-gexmaniximalTOD^plnela being prepared 
(compositions within the system ZnFe^ has 

been made to prepare Fel^ZrO. (ferrous sirconate) ana a 50!{ solid solution 
of this substance with zinc ferrite. Up to lOOOC FeO and ZrO, apparently 
do not combine to form a ferrous sirconate. When a mixture of FeO and 
ZrO. with the empirical coig>osition of Fe.ZrO, is mixed and ignited with 
ZnFS.O,, a magnetic phase is formed, but an Xfay powder pattern of the 
produce obtained at lOOOC shows the presence of some unreacted ZrO^. 

Automatic Core Tester 

(J. SchaUerer) (UNCUSSIFIKD) 

The sensing circuits for the automatic core tester have 
finally bean refined to the point where radar interference is negligible. 
Calibration of the tester has started, and a good idea of the reliabil^ 
of the system should be known soon. It is expected that the tester will 
be usable in the next few days. 
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Coras for 256 x 2$6 Memory 

(J. W. Schallerer) (UNCLASSIFIED) 

We nov have on hand 32,CXX) single-tea ted cores and 37«000 
double-tested cores for this memory. All testing thus far has been on 
the semiautomatic core tester. 
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3.1.2 PhyalcB 

Magnetliatlon of Oltra-Thln Metal Tapea 
(N. Manruk) (UNCUSSIFim) 

A atudjr la being aade of the Magnetisation proceaa in ultra- 
thin natal tapea asauning nuclaation at grain boundariaa. Thla proceaa 
nuat be calculated in three dlatinct atepat Pirat, there la the growth 
of cylindrical domains) second, the growth of neighboring doaain walla 
until they meet at the tape surfacea) and third, the collapse of esaen- 
tlally elliptical donalna. The first and third atepa hare been calcu¬ 
lated prerioualy. The second step has now been calctilated by an approxi¬ 
mation method. The resultant equation for the switching coefficient has 
a form which differs somewhat from that proTioualy obtained. Vork la 
continuing to determine if the results obtained are co^>atible with 
ezperlMental exldence. 







D. C. Fluxneter 

(R. A. Pad, Jr.) (UNCUSSIFIID) 

The power-output stage of the aig>llfier is being modified to 
proTida higher gain, better stability, and ii^rored linearity. 


Incremental Permeability 

(J. D. Childress) (UNCUSSIFIS)) 

Calculatlona show that the incremental permeability at 
remanence of a magnetic material is caused by 

1. Qrowth of domains of reverse magnetisation) 

2. Ilmeleation of domains of reverse magnetisation) and 

3. Rotation of the dlrectlona of magnetisation of the 

dcmaina. 

Only the contribution of magnetisation rotation ia signifi¬ 
cantly dependent (in magnitude) upon the direction of the applied field. 
Hence, the rotation mechanlam is raaponsible for "delta* noiae. Further, 
delta noise can be reduced by alignment of the directions of magnetisa¬ 
tion and by increasing the anisotropy constant. 


3.2 Mew Con>onente and Circuits 
3.2.1 Transistor Circuite 
Baitter Follower 
(A. L. Pugh) (UNCUSSIFIfi)) 

baittar followers were investigated for general circuit use 
and in )>artlcular for driving 90-oha lines. Driving with a rise time of 
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15 ■lUiBlcroseconds, the difference between the rlee tlJMS of the input 
and output pulaea was barely discernible. In the case of a 90-olui load 
the enltter follower has a voltage gain of 3A and an input ljv>edance of 
about 1500 otuns. 

3u—nry of Transistor Production 

(0. J. Eckl) (UNCUSSIPia)) 

A final report on the present status of transistor produc¬ 
tion should be available at the end of the next biweekly period. This 
report will not be generally distributed, because soae of the Infoma- 
tlon contained therein Is of a proprletaiy nature. 


f 

» 

I 


I 




Transistor Core Drivers (D.J. Eckl) (UNCLASSIFIED) 

At the request of Carlo Bocclarelll of Philco, I have been 
discussing with Bill Paplan the requireaents for a transistor to drive 
present and future core weaiorles. The problea is a very coaplex one, 
and the transistor type required depends on the aeaory driving scheae. 

SBT Frequency Response (D.J. Eckl) (UNCLASSIFIED) 

Prellalnary aeasureaents on swept-frequency response curves 
for grounded-ealtter ^T's have not been consistent with aeasurenients 
supplied froB Philco based on naxlaua oscillating frequency. 

Transistor S 2 rn>oalua (D. J. Eckl) (UNCLASSIFIB}) 

I attended a syngxislua on transistor circuits at the 
University of Pennsylvania on 17 and I 8 Februaiy. Philco's aethod of 
aeasurlng f was described. Soae work with field-effect transistors at 
Sylvanla (Ipswich) was also discussed. This Is apparently going to 
becoae an annual conference. 

Visit ^ PhUco 

(E. U. Cohler) (UNCIASSIFIEI}) 

On 16 February Donald J. Eckl and I visited two Installations 
at Philco. They have discovered a sisq^le figure of aerlt for the hole- 
storage characteristics of surface-barrier transistors which la constant 
over a wide range of operating conditions. The chief difficulty with 
their figure of aerlt lies in its Inability to predict quantitatively 
operation In a given circuit. However, It does give us a aethod of 
coif>arlng translators without reference to any circuit. In addition, wo 
were given a preview of certain circuits and packages that will be 
revealed to the public In the near future. These coeprlsed the bases of 
a transistorised coagmter. 
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Pllp-flopa 

(B. n. Coblar) (UNCUSSIFIBD) 

In aoaa azparlnanta with the rlM tiaa of groondad-awlttar 
elreulta a^jlqylng aurfaoa-^iarrlar tranalatora, I bars found that tha 
load raalatanca la daflnltalf affacting tha rlaa tlJM. Thla waana that 
tha ooUaotor-capacltjr affaet la not nagllglbla. VhUa thla way not 
aaaw llkaly at flrat bluah, bacauaa of tha axtraaaly small coUactor 
capacity of these transistors (less than 6 ■UllalUfarads ), when one 
considers the effectlre Increase of collector capacity In a grounded- 
ewltter operation. It becowes quite erldent that load resistances of the 
order of IK can hara a definite effect on the rise tines Inrolvad In 
these clroults. New ezperlnsnts with flip-flops eaploylng lower svqjply 
Toltagas and lower load resistances give pronlse of considerably faster 
operatlui, on the order of 50-tisee turn-over tine. 


Basic Circuit Work in Oeneral 

(K. n. Cohlar, K. Konkla) (UNCUSSEPIS)} 

We have Investigated the following phenonsnat 

1. Saturation beta of surface-barrier translstorsi 

2. Reverse-recovery characterlstles of surface-barrier 
transistors} 

3« Rise tine characteristics of surface-bairier 
transistors) 

U* Interconnection of alloy transistors in relay-llke 
circuitry. 

Since this work has only now been coapleted we are not quite 
in a position to give results In an organised for*. We are proceeding to 
the consideration of specific circuitry at this point. 


4 


(Mslvln N. eerier) (ONCUSSIPIB)) 

A list Is being eade of characteristic curves that various 
people have taken on SET's. Tijw has been spent becosdng fanlllar with 
SET circuitry. 

(N. B. Pstersen) (OWCUSSiyiBS} 

The variation of surface-barrier-transistor paraesters with 
operating conditions Is being ■easured. 

The data aooumlated on SET characteristics vs.ashlent tempera¬ 
ture Is being assewbled. 
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(J. R. Frauwn) (UHCLiSSIFIBD) 

Th« UM of a eantar-tappad tranaforwr to drlra the ona- 
dlglt ahurt raglatar with a alne-waTa generator haa jlaldad farther 
eonflrwatlon of the operating llalta ■aaaured with pulaea. The circuit 
operetea with co^ilate reliability with rwa algnala of 0,2$ volt over 
the range extending froa 0.1 to It.8 ■egacyclea. 

It haa been decided to defer eztenalTe wargln teata on the 
elght-<llglt ahlft reglater pending developaant of a aultable driving 
circuit. 


I 


I 


(P. Qrlfflth) (owcussmm) 

static characterlatlca were obtained for the aurface-barrier 
tranalator operating aa grounded baoe and grounded emitter. 

A atudy of the variation of tranalator collector realstance 
varaua collector voltage (operating at 1 4.0 mlllla^wre and 2.0 
wmiaiyere, reapectlvely) waa made for five tranalatora. 

Prom the above data a grounded-emitter oagsllf ler waa con- 
atructed. The voltage gain veraua load realatance curve waa linear from 
0 to 2$00 ohma and became almoat conotant for greater load realatance. 

Next a grounded-baae amplifier waa daalgned and conatructed 
according to characterlatlca obtain^ prevlonaly. The gain veraua load 
realatance curve waa linear from 0 to hOOO ohma. 


Tetrode-Tranalator Switching Clrculta 
(C. T. Kirk) (UNCUSSmSD) 

Further Inveatlgatlon of the tetrode tranalator aa a awltch- 
Ing element haa been delayed pending receipt of ten high-frequency 
tetrodea from Germanium Producta. 

Single-Rank Surface-Barrier-Tranalator (3BT) Flip-Flop 
(C. T. Kirk) (ITNCUSSinm) 


I 

r 



An experlmantal alngle-rank SBT flip-flop haa been dealgned 
and built. Tranalent atorage (delay) In thla flip-flop la accompllahed 
by a aljqpla LC network. Since thla type of network ylelda only a aecond- 
order reaponae In the output for a ot^ Input, an aapllflar waa Inaerted 
In the output of thla network to Ij^prova the over-all delay and rlae-time 
characterlatlca of the network. The experimental reoulte of thla 
flip-flop are now being atudled. 
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Voltaga-Type Decoder 

(L. Jedynak) (UNCL&SSIFUED) 

The Toltage-type decoder ueee circuitry each that the opera¬ 
tion BiritcheB froa ealtter-foUower to grounded-eaitter when the e^tter 
Toltage reachee the reference voltage. Thie ia accoa^lehed by the 
•witching of a T-70 diode. It waa found that by ineerting a aaall 
resistance — liOO ohas — in the emitter lead and removing the large 
base resistance, eaitter-follcwer action is retained in a final circuit 
such less dependent upon the alpha of the transistors. The ficquency 
response of the systea has been adversely affected by this aodlfication. 
The present problea is to improve this response to an acceptable value. 
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3.2.2 Magnetic-Core Clrcuite 

• Stepping Beglatera 

t (0. Davldflon) (UNCUSSimD) 

A report on *1he Dealgn of IWo-Core-Per-Blt Magnetic Core Stepping 
Beglatera* la being coapleted. Tbata on an actual atepplng reglater are 
i being coapared to the dealgn Taluea. 

3.2.3 Mewory 

(V. R. Paplan) (UNCUSSIFIED) 


I 


I 


t 


ka part of the apace reahuffUng neceaaary to accoBBodate the 
Increaaed activity of Croup 63t the Meanry Section la giving tip Ita plane- 
aaaeadily area In B-1U7. Sie equlpaent and technlclana will be aoved to 
B-170, which will then contain all of our effort, the Mnorlea now 
being dealgned will have to be aaaeiablad and teated elaewhere, probably 
right on the floor of the cowputer for which they are meant. 

About 32 of the 600 unit planea we expect to aaaemble over the 
coming montha are alated for delivery to (^oup 2lt for their development 
work. 


Vldtora laat period Included two repreaentatlvea of Hullard, the 
large Brltlah manufacturer of vactnim tubea, magnetic devlcea« and other 
electrical equipment. They are now producing reaaonably good ferrite 
memory corea and are alao developing aome core-memory ayatema. Loula 
Rofrey of the Unlveralty of California Badlatlon laboratory waa alao 
herei they are about to requeat blda on a large computer for their 
government work and are anzloua to have It Include the largeat, faeteat 
core memory poaalble. We gave them aa much advice aa we could) Hr. 

Rofrey promlaed to keep ua Informed of their prograaa. 

Jack Mitchell la now In California) hla vialta will include International 
Teleaieter Corp. and Rand, with Intent to find out the lateat Information 
on the Johnnlac and other core-memory developmenta. 


Mechanical Dealgn and Layout for 256 z 256 Memory 
(S. A. Oudtia) (URCUSSIFIBD) 

^felve of the 16 memory-plane modulea required for the flrat 256 x 
256 plane are partially completed. 

A achedule haa been worked out for the conatructlon of 35 more 256 z 
256 planea. Theae ahould be coa 4 >leted In Pebrxiary 1956. 


I 


Dealgn of a plug-ln unit and mounting aubrack la almoat completed. 
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Printed Plane 

(X. A. Oodlts) (UNCLA3SIPIED) 

A Tlelt Mas Made to Eleetro-TIsc Corporation, South Hackensack, New 
Jersey. Ihe electrodsposltlon of netal on printed conductors in the 
meaory plane was discussed. 

Experinents are being conducted to determine if it is practical to 
do our own laminating of copper to base material. Besults to date are 
encouraging. 


Talk 

(J. Baffel) (UNCIASSIPIED) 

A paper entitled "Experiments On A Three-Core Cell Por High-Speed 
Memories* has been prepared in collaboration with S. Biadspies for the 
I.R.E. Convention, 23 March. 



Memory with External Selection 
(S. Bradpsies) (UNCIASSIPIB)) 

A detailed comparison between the features of the high-speed memory 
with external selection and of a proposed high-speed coincident-current 
aenory has been completed. An evaluation of the results has not yet been 

made. 


(D. H. Ellis) (UNCUSSiriED) 

The new cores with lower switching coefficient (S„) wers received 
from Oeneral Ceramics. IWsts are in progress to determine the smallest 
value of driving current that can be used to drive an externally selected 
memory core through a complete cycle in 1 microsecond. 

With the substitatlon of the new cores, a new trouble has been en- 
oountered. The ZXHO outputs are distorb sensitive. This could be 
attributed, in part, to the lower coercive farce of the material. Also, 
the effect of reducing the sise of the memory core with add is a factor 
to be considered. 


I 


3.2.It Systems 

3.2.1i.l Design 

(I. L. Daggett, J. W. Porgie, W. A. Clark) (UNCUSSIPISD) 

We have re-examined the design for s machine based on the "program on 
demand" idea and oonclnds that the basic flexibility afforded by this 
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syataa Juetlflea going ahead with the preparation of detailed block 
diagrama. 


3>2.U.2 Planning 

(IL H. Olaen) (UNCIASSIFIZD) 

A proposal for the nechalcal design of the axperlnental computer Is 
being prepared. Loren Prentice has delivered a device that welds poly¬ 
styrene handle and base to the transistors we are using. 


(J. Fadljaan) ('JNCUSSIFIH)) 

In order to gain experience with transistors and transistor 
circuitry, I have been experinentlng with a transistor flip-flop circuit 
and associated gating device. 


(R. Sawyer) (UNCUSSIFIEO) 

A block diagram of the Burroughs equipment necessary for the operation 
of the 8-digit multiplier has been prepared. 

This equipment has been assembled and rack mouiAed and is now being 
tested. 


(R. Hughes) (UNCLASSIFIED) 

A block schematic has been made of the proposed paper-tape-reader 
logic. The drawing number ia SB-6l9lt3. 
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U>1 Material Hequlre»enta it Stock 
(U. B. Morlqr) (UNCUSSIEIED) 

The Air Force FT 56 Financial Plan Schedule of Non-Standard 
Mission Support Iteas of equlpaent for Division 6 has been eoaq>leted. 

Ve are setting up a central file of transistor information com¬ 
posed of the latest catalogs and data sheets from every transistor manu¬ 
facturer in the country. 

By popular desiand goldenrod pads have been reinstated as a stand¬ 
ard stationery Item. They are available at Bldg. B Stationery Stores. 


U.2 Engineering Services 
U.2.1 Components 

(H. U. Hodgdon, C. Morrlone, R. J. BlagiotU) (DNCIASSIFIED) 

During the next few weeks R. J. Blaglottl will spend a large per¬ 
centage of his time working with W. Mitchell of IBM, setting up details 
of the failure-recording and reporting system for XD-1. 

Examination of a failed capacitor rack from an XI>-1 power supply 
disclosed Inadequate mechanical desl^ In the unit, rather than faulty com¬ 
ponents. 


Satisfactory progress Is being made In the development of a diode 
curve tracer. This equipment will enable us to make comparative measure- 
oents, acceptance tests, and other checks on many different types of diodes. 


U.2.2 Test Equipment 

Test Equlpstent Committee 
(L. 3utro) (DNCUSSIFIED) 

The Coimnlttee Is following reports of use of the DxAtont 336 
oscilloscope. It has offered to IBM 90 Burroughs flip-flop>s received 
nearly a year ago from Iroup 2U and never used. Tlie comsdttee has 
approved purchase ofi 


i 





PPROVED FOR PUBLIC RELEASE. CASE 06-1104 


♦*- 


t 


Memorandnni 6K-3liO^ 


Page 53 


Item 

Mfr. 

Model 

Qty- 

Dse 

Multimeter 

Simpson 

260 

15 

Testing in Division 6 

Dual Trace 
Preamplifier 

Tektronix 

53c 

1 

Measure signal ratios in 
Cape Cod System 

Wlde-Band Dlff. 
Preamplifier 

Tektronix 

530 

1 

Transistor-circuit 

measurements 

Milllammeter 

0/0.03/0.3/3.0 

Weston 

931 

1 

Component tests in (h^)up 60 

Voltmeter 

0/10/100/500 

Weston 

931 

1 

Ccmponent tests in Qrotg) 60 


Test gqulpaent Headquarters 

(L. Sutro, A. BiUe) (UNCUSSIFIED) 

In addition to Mintaining all the test equipnent in Division 6, 
we have been checking and repairing 191's oscilloscopes as they arrive 
for use in Building 7. All five of the l8-ac-bandwldth DiMont tjrpe 336 
oscilloscopes ordered for Division 6 have been received and checked. Pour 
are in use and one is available for anyone who needs it. 


t 


I 4 . 2.3 Mechanical Engineering 

(A. R. Smith, 1. B. Smith, L. B. Prentice) (DNClASSIPIED) 

A multicam recycling timer baa been designed to activate eight 
separate U^ratron circuits with a IJt to 99f on and off time per circuit, 
a sequencing range of lOOjC, and a cycle time varying between 0.028 second 
and 1 minute. Modular-type construction permits the expansion to addi¬ 
tional circuits and a wider range of cycle speeds, its liidtlng factors 
being available space, driving force, and Inherent switch characteristics. 


U.3 Drafting 

Inter-Office Memoranda 

(A. M. Palcione) (UNCUSSIFIED) 

The improper use of inter-office memoranda results in a large 
amount of valuable infoniatlon for which we have no appropriate identifi¬ 
cation or filing system. Close sorutiqy of all inter-office memoranda 
will be maintained to insure proper use. If there is any reason why 
applying an M-ntsaber delays the process of getting the material out, please 
bring it to my attention. 
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Poeltlve-to-Poaltlve Reproduction 
(A. M. Paldone) (UNCUSSIPIED) 

TT>e Ozalld Corporation recently developed an "Osallth* sensitized 
plate for Multlllth reproduction. This plate enables us to make a positlve- 
to-posltlve Nultilith plate for 8 1/2 x 11 size only from a good clear velltso 
original. This process eliminates the use of t^otographic negatives and 
enables us to reproduce material much faster than heretofore. Through this 
medlun we can reproduce large numbers of sketches and drawings, providing 
that the velliin original is clear and sharp. Care should be t^en to allow 
spacing on the vellum original (1/2 inch all around) to provide for security 
classification and the gripper margin required by the Nultilith machine. 


IBl Print Distribution 

(A. H. Palclone) (CNCUSSIPIED) 

The following print-distribution list for XO-1 drawings has been 
established. If new files are to be established, please bring it to i^y 
attention. 


Issue To 

Vo. of 
Prints 

Description 

(Systems Office) 
Nolan Jones 

1 

Block schematics of PU (sheet 2 of wiring diagram, 
only) All diagrams on logic, block, element, 

B/Btm, etc. 

XD-1 PV 

Haint. Pile 
(R. Porter) 

1 

All PU wiring diagrams & schematics (sheets 1 A 2) 

All card details A card assemblies (furnish these 
flat—not folded ) 

Print Room 

1 

All drawings 

Design 

1 

All drawings 

Display - 1 
Dlq>lay - 2 
(Fallows) 

2 

Card details A card assembly for central display. 

PU wiring diagram A block schematics central dis¬ 
play (sheets 1 A 2). Logic diagram of display. 

(List of dwgs. has been furnished.) 

Lincoln Stds. 

Office 

(Oentile) 

1 

All component drawings 

All specifications 

Dlv. 6 Stds. 
(Hodgdon) 

2 

All specifications 

DDR-DDT File 
(Aronson) 

D 

List furnished of required drawings 







PPROVED FOR PUBLIC RELEASE. CASE 06-1104. 




MeBorandw 6M-3UO$ Page 55 

• 

A(>tlnl8tratlon & Personnel 
U.l(.2 Non-Staff 

(R. A. Oeborne) (UNCUSSIFIED) 

New 

Donald Breeette is a new clerk in the Duplicating Roan where he 
will help operate the Kultilith machine. 

Patricia Oolden is a new secretary in Group 61 working for 
R. J. Horn. 

Mrs. Adella Rich has Joined Group 62 as a clerk. 


Terminations 

Lionel Boisvert 
George Hanlon 
Mildred Hanlon 


f 


Open Requisitions 

1 Clerk for the Print Room, Group 60 
1 Clerk-Typist for Group 62 
1 Electro-^chanical Chedcer 
1 Layout Draftsnun 
1 Technical Assistant for Group 61 
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Icceaalona Llat 
(D. B. HelMlg) (CONFIDENTIAl) 

The Followlz^g doenenta were publlahed by Dlrlalon 6 or reoelred 
ftxjm IBM During the period 15 February - February 1955> 

PlTlfllon 6 Reporta 



HD. 

ADTHCR 

6H>3288 

P. 

Gray 

6M-3311 

A. 

Zacharlas 

6M-3359 


Ackley 

6M-3368 

B. 

Boyd 

6M-3369 

A. 

Smalley 

6M-3370 

F. 

Gray 


L. 

mad (BTL) 

6H.3371 

A-. 

Kromer 

6M-3372 

R. 

Boehmer 


C. 

Welser 

6M-3373 

C. 

Watt 

6M-3371 

J. 

Jacobs 

6M-3376 

Pi 

Bragc 

6M.3377 

J. 

PAsza 

6K.3379 

L. 

Murrary 

6M-33eo - 

T. 

Clougjt) 

6M-3381 

T. 

Clou^ 

6K-3383 

N. 

Taylor 

6M-3381t 

A. 

Smalley 

6M-33e6 

Automatic 


Ibputs Conn. 

6M-3387 

s. 

Twicken 

6M-33e8 

F. 

Bagley 


D. 

Housman 

6M-3392 

F. 

Bragar 

6M.3398 

A. 

Smalley 


TITLE 


CIS, 


Synchronized clock system Tor SAOE System 

Combat Center U 

An Investigation of CRT Problems 

(|iS Ibesls lYop.) U 

Proposal for two New Instruction for Whirlwind I U 
Redesign of the Drum Read Driver U 

Mlsslon'Speciflcations (17-55) for Raydlst 
Orientation on 23 and 25 Feb. 1955 D 


Report of Connlttee on SAGE System manual Inputs 
and Mscellaneous Outputs 
Division 6 ftwluction Corrdlnatlon Office 
Radar Data Link Orientation in the SAGE System 


Vlst to Oeneral Mills Inc. Minneapolis, Minn. 
Proposal for SAGE Experimental STibseetor 
niuBiing Approval Condttee 
SAGE System Meeting Feb, lli,1955 
Notes CO Systems Hanning Meeting iL February, 
1955 at 0930E 

Syllabus for the 1951 Cape Cod System Fasdliar- 
Isation Program 23 Feb. to 8 March 19^ 

Hioto Multiplier and CRT Conference January 27» 
1955 et Dumont Passaic, N,J. 

K-1303 Ibota-MultipUer and K-1230 CRT Meeting ^ 
of January 18,1955 
Biweeklies 

Mission Specifications (1^-66) for Raydlst 
Orientation on 2 and It March 1955 
Long-Range Radar Input Specifications for the 
Initial Alf/'FSQ-? Machines 
Z-2177 Meeting of 10 Jan\iary 55 
Preliminary Study of AN/fSQ- 8 


0 


D 


Sage system Meeting February 21,1955 
Qroup 61 Mission Specifications (19-55) for 
an Accuracy T^*ainlng Test ou^Tuesday, 1 
March 1955 


P 




A L 
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